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(57) Abstract 

A driving system taking into 
consideration the conductivity of a TFT which 
controls the light emitting operations of a 
current-driven light emitting element When an 
N-channel type TFT is used as the second TFT 
(30) which switches supply of a driving current 
to a light emitting element (40), a high gate 
voltage (Vgcur) is obtained by lowering the 
potential at a common feeder line (com) against 
the potential at the counter electrode (op) of the 
element (40). A p-channel TFT is used as a first 
TFT (20) and the polarity of the low potential 
of a scanning signal (Sgate), and the potential 
at the common feeder line (com) is made equal 
to that of the potential at a potential holding 
electrode (st) at turning-on time. The driving 
voltage of the light emitting element is dropped 
and the display quality of the element is 
improved by shifting the potential of picture 
signals (data) for turning on in the direction in 
which the turning-on resistances of the TFTs 
(20 and 30) become smaller within the range of 
the driving voltage of the display device (1). 
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o m <t mteifcftmji s t to^irt^tti) j:v>, ^ <Dm-&^ m i 
4 (a) % (b> iz^ir «fc o \z, n<in%wnm s 1 1 bmm 3 1 1 

«j^ c o m<7)T« xum ~ <7)Mt3:Sfl:9- 3 1 0 <b*ii^m^c 

o mt (Dmn&m-t &m 1 <ajf p^^jhis 1 ^mm^mk-r^^wmm 

cap Srl^f^o 

fijc-r s v ~> v =» v^^r^jffl Ltt^Ltt <fc < , mmm 
^^m^mmizmh-r, mmnDfe&mk <Dm\zffif&-r s z\ k t wmxh 

So 

tnm<Dmm 1 ] 

mi e (a) , (b) it^ti^n^ &mm\zffif$ztitz&mi i cDmn&} 
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i§] i 5 , mi 6 (a) % (b) {ZTjkiri: *j&nx-te, m 1 <DT 

FT 2 0 !4Nf t^^It*fe5o fl£oT, jfejtEi&g ate tf> £ *L 

S^ftif ^ S gated* ifStt&M&ofCct f§ 1 <£> T F T 2 0 

ill^oT, ^— ^^s i g^f.Il«TFT205r^Ltft^tic 
a p MPT d a t a tfS gate Six 5 

^Sm-^Sgate^{£«fi[M^o-CV^-5^{i> {fcJtWgc a pt^j^^tl 
fcBiffefH§- da t allio-Cf 2©TFT3 0^ii$|»$n5„ 

s i g ^*T^ffi ^-f--<^ B^(D»^F^ft cap (3 (iiiimfe 

«©IHflr^d a t e iA£ix, m *T # ^ <b i" # Pi A <0 # * 

cap ii f& m {i 41 <ojli d a t e as#£ &£ix, -t ix ft C r , 

::t, I20TFT3 0©^-h ft BE V g cur 12 , &m%%m.Wt c o 

o ^^isjan o P <Dmmz.m vx^m^mm c o mo lt, 

^2©TFT3 0 j&S^^ttflltefc o fc. £ # ^PP F T?^-T <fc 5 K > 

m%m* 4 0 c om©*|:iiili^n5J:? Kfllfifc 

LtfcSo iCfcfc, ^ 2 <£>T F T 3 0 b SJE V g cur ta, *ii 

^iilta^c om(Difel:ov^tli, *ii^S^c o m tf>»{# <b « 

p (offlnn&izte^-tzmmmm 3 0 <D«{i<ttgjsL-t, 

FT30©^-htffVgcur £ + 7^ H^It t 5 C ^-e^ 5 fcfc 
, i2©TFT30©ty|I^^t^©t, ffi V>j^ST?^^^fT 9 £ 
k&Vt.Z-o ®il^^*r^^ ±r t5Hl:, |2©TFT30Oy 
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tWlt^lttg st -tt£t>1b^ m&m^ data <Z> m^ffifl 

(Dm\tL &Ttf DS&ff d a t a Oii^/J> £ < L 

&*5 X 3S2WTFT30 <D*^m,mte. ?— h«JE V g cur {d PJI i* 

3; fc, * 7£ li T* , |2©TFT30 <DJr > nffi.fr &Mt£W,fflL com 

otfii m&fcftnm s t o^^^^^n, zf&imm o p <dm 

m-^-d a t a <o (no <£>m&£r , Stfrm^ o p 9 i&VAmfi^ 

^-CTff . ®&ff-5§-d a taff>&K«r/jN$<'l-C, ^^Se© l K** 5 

ll^fl^-d a t a Oi^flK&lHI ^f(^«^ o p <b ^Itl^tT 

If, ® d a t a <Dmm&'l^£ < LTtxfcV^ 

*^«8T?tt, ?B *T # ffii IS ^ J- *f Ltf-^i s i g 

a>P>{fcjjg£*L<5iIi&{f d a t a c o m£>m{£ <t 

\tm \sX-*?*?nmi$Lm\z. itfcs. ^2<dtft3o ttNf-t^yn-e 

fcSfdft, -^frSr^l-* - tcl±, |2©TFT30©y 

- MJEV g cur c o m <fc *) f&^«{4) itSrit 

& So £fc:J±, l2OTFT30^^-F «JE V g cur (D&ttMtf$$ 2 
©TFT3 0©L| V^aJE^ffeSHiI^tB^-fS l"** J; <9 ^-^{S^W 

tttftsfts <t s^^-^-d a t a (^{gm&ffiy^mfe^^^t-is^ 

t5. rtf><t§Ji, iffttil:fc5Il7|;i3^ti2©TFT3 0(0 
h |2©TFT3 0 dS^">-^^ <b ft 3 £ # <£>@& tPICt 

x ^ i0% |2WTFT3 0<DU#V , «MiliflE^TlHl'5lfi{ClIx^i~'5o - <T> 
lf£, ljf£fs*§- d a t a 0{&ffi^^<^m{i^±^(7)ii 9 i#j ft & L 
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m&x~i>. m 2 «t f t 3 o temt&tfUkMiz&^x . tvti^sftt 
(-mlt^-^^s i g znzm&is^- a a t a om.it * 

il*£S^c o m LTlf^m^- d a t a <D jg« & /h <* < ttt 

4 

r <D 4 5 t-@f^ft-^ data {& € (4 M <D M it & M 2<DTFT30tf> 

L# v^«& fig a. fcv<S£ 5 £ , mikia-^-d a t a(Djg|g 

*/hJ<t§50t\ m&m^ data Wi?»I*jaE^Ttf 5 c t^-et 
5, "b-a»t>, Hffiao <b *5 <9 , Sslf *£fi <t ^5 fcfc<D®f£ff 4§- d a 

t a (D&miiLM&mtiL* . *f fam® o p ©ttli J; 9 16 V ^ H & -C T ff 
tfc5(Dt> Pf^ft-^-d a t a CDifirtt, *fjS]ft^ o p t c 

mi 7 14, ^^ffico^^^g l ^H^^fi65r^-r^0(eIgg|2|-Cfo5 o 
El 1 8 (A) , (B) (4^H<eH, =&Hm{3«fijc$ixfe#^^<D«^;^ 

■CfcSo ft**, #JBlft"et4, 1 <b 14R*M^ |1©TFT2 

0*34t>*^2OTFT3 OOV^-ftLSr'bPf 1 t^^I©T F T "Cflffig.L 

3tf^& a* ^ w 1 1 l, mm<Dmm 1 -ciaw LfcmKm-^-^istt 

$r R IE 3 ;£;C *> S *f T fc 9 , ^r<Dflb.O^(3oVM:{4|5|^^fi|^S:Wr 
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H17, B18 (A) , (B) {c^-f-ck 5 fc, *JB«-CI±, li©T 
F T 2 0 liPf t^vH-CfcSfcft, gate j^ftl&^Sjl 

Sit "§-S gated* o <b £ I1WTFT20 tf^^tttfeiZ 

s i g a>P>tt. ^jTttltt^tSJlfOftft*! cap l£{B;«&<RI 

a p \z.\zm rn.it m<DmiSim^r a a t e^ttiif ns„ 

d ^ T*. ^2<7)TFT3 0(D>r £ — MffV g cur {4. c o 

0 <D*rfa«Jg o p tf>«f£lc:2t LT*=iIi&®$!& c o m»ifi^il< LT, 

^2»TFT3 o j&s^i'JlfctiKLfc otzkZ izte, frfti E -c^1-«fc o ic, 

b-Cfc^o |2©TFT30 — h*JE V g cur (4, * ii 

#$«;&c o m imteG^m^ s t <Dm.{iLt ©il:ffi^t5„ r <d 

Hop (DM&t (DmvmGnztem-t z>mmm,®3 o (Dm&tfsitL-c, 

FT3 0©^-MJEVgcur $r + :$K i£i V > t *f -5 d <b # T* t -5 fc 
, i2«TFT3O0^ytiliS^t^©t\ iilV^g-C^^&tT 5 £ 
HK-t5„ Si^Sr^*r^«l<b-t- 5l8Sie:> i2^TFT30cy 

- hlEVgcur ir LtiiiVNijI^#e>nSO-CfctLi±\ ^<D#, * <£> <t 

# (DMitL^wmm s t ^©{4, mmm%- data oismftiay 

0>«fifc&Jbfcf<5 w t tf-Ct SWT, ®^^s-i-d a t a <Djg(g«:/h$ < t? 
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t So 

£fc, *l&n~Q\-±. ^2©TFT3 0©tytl^^lfi]tlio p©l 

Gl t>> h }if£ # £ ^ * ^ <d -c „ ill * £ ,S*Tl*li <b i" S tz. ib (D m 

^m-^-d a t a <Di&n<z.m<Dni±L& , ttfammo P 9 ^^ig^ 

«te£-C_klf , M^fs-^-d a t a <Ufc5o ft**, j®* 

^^*T^«8<bi-^fc^^iii^m -^-d a t a (DfemmmcomtiL*: s ttfan 

Bop t mm&\zi£x*±\f s Si^fs-^ da t a <z>tltg&/h £ < LtU 

J«» e>W^$tb^®^fS-§- d a t a<DM&&. *iiij&Sj&c omtf>m&<b 

tfc^s ur^^igSfitc:^ -crrf rfc <5„ !g 2 © t f t 3 0 <d 

hSJE V gcur <n>mtt m.it ZL (D T F T <£> U £ V^fc ^JE l£*Hii l£ t@ 
9 ^^><g;VN«{4 t & 5*Sj;5 Hifgifg^ data© 
Sttfiiftl^fl^SrigifeiCfSS: LTfo S„ I2OTFT30 

^^tt-^sir-r^^iif^i-^L-c^-^j^ s i g fat>m&£tizm&m-%- 

d a t arotft^, *il^«0c o m ir L T Bl {f # d at a 

:©i9 tdjiTfgtm-Jg- data ©{g*f4{8y«7>mii$r|i;fe^lS^ 
, ljm££tf*£^<!:t-5fc#<a®fg>^-J§-d a t a O m M ft M <D « {£ £ (S 

fttif LtfeSCf, MiMiiS^rd a t a ©mftte, ^l^t^o p t& 

inm<DMM 2 ] 

la 1 9ii, *j&m<Dm^mm 1 o w am j# as eibei--?*) s a 
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120 (a) , (b) i-t^tti^n. &mm\zffif&zfriz&m*<on%L&) 

HI 9, IU20 (A) > (B) IZTjk-t £ ? *^^-Cli, ll«T 
F T 2 0 ^Nf t^^i»T FTt, |2»TFT3 O^Pf t^M 
(75 T F T •C^fK t T 5„ ^2OTFT30ttPf \ &> 3 tz #> 

„ t^-^^s i gfabte. ^j:Ttli:t^#Bi«^^ttc a p ii 

<&m{3:<Ri|<7)i®{£{f d a t eas^t&£*L. ^*t#i® i:-r-<#iB^^^ 
^p^fic a p \ztemm.&w<DmiStm^ a a t e £*x3o ^20 

T F T 3 0 (7)-^— mJE V g cur J* , c o m<7)®&. £ V 

c o m<7}*{iL£:i£; <Lt, i2©TFT30 <7)^- MJEV g cur ii. 

9l;til^tXfc5o ^ <7)*xii^«^ c o m<7)«{4K0l/N-Cfi, 

4 li:Itg^L-C-^-^■{wi^V^'(ji{^^^-rs^<b^-C#^^7)-C*, 2 <7) T F 

t 3 0 <n*i/mm&*% < > iiiv^s-?«;^£fT ? - <t 2>s-c# £ fc 
, ^<d#, to t <7)«ii^it®^ s tcontiL. -ffc*>*>, ®^m-^d 

a t a <D<&n.tiLm<Dn$L$: ±.1? 5 - £ *S-Ct 5©t\ Pl&ff data 
0>tSffi«r/h$ < -Ct 5, *fc, f£ 2 <D T F T 3 0 <D * ^Mmfctt fa MM 

o p (Dm&fr bfi^tfM-iif^Sr^ttftV^ jir*$r^;fi"^ffi t "f z> 
tzZXDmWLiE d a t a <D © ® fit <RU <D ffi & £ ^ ttfaMm o p ©Ifi J; 9 
iijV>fl;{i\ fo-5VMi^«{u^*-C±{f , lifted a t a(7)jgi?r/h$ 

<Lt$)5 0 £<e>k> *^§-cii, mtrvtm t-t^z mmizzt l-ct*- 

^ s i -g -^e>W^^n5iil^fs#d a t a (DafSSr, *i§*&«& c o 
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atf>S*S£/h$<L-C$><5 0 ^nS^> @I^m-^ data <7>®ft£- % St [6] 

^ff^ffiX'ii, SlOTFT20liNft^/Ht, |2©TFT30 
«b^#*MT-fo^fc*, _K**r»tt-*-5£ £ ©^^^ gate ( 
^^fs^-Sgate) liitjm^-Cfo^o - <0 t # ©f5 1 <DT F T 2 0 <D — 

h iev g swii, fe&m^- s gat e ©ffim{i{c$> s«tfc t mu^wmm s 
t osnits t I2©tft3 o <*> ^— h mm<Dn&) t <D 

m&Mlzte St5, l2©TFT30liPf + ^;Htfc5fc 

«>. 7 «r 5 fcJ&0>W»ra-£d a t a »± <ft * {fc « -c *> 9 N m 

m 7 <Dmnm!R*s nfei%nnms t ©«^^r«^g:TL-cv^< 0 &o-c, 

f 1WTFT20 <D7— bMEEV g swi±, V £ j£ # *g Jzir 5 ^ 5/ 7 
— X. !2OTFT30©y-F «EE V g cur It. &i§*&«i£l com 

<b «&&j$m<Bi s 1 1 wm&i^fB^ mm. i^t^mm 7 tf&ftvtmiz 

*>* ^^^^^^ «ffiftfttt'fts t ©mfi«(ST-r5Mf6]{c 

I2©T FT 3 0 (D ' — MEV gcur V m fl£ if *: 

:©i5l:, gl©TFT20ti2OTFT30H5 

mmnmxhz.fzit), m 1 ©t f t 2 0 ©»#iz i ^Hg^^±tf sfc«>^ 

fi^ft^ S gate^jl^^^^^^iii < L, 4 0 ©)S?££±tf 

3 7b #> ICfl 2©TFT30 <D * l/fetfC & T if 5 *« < ©&*f d a t a £ 



WO 98/36407 • - PCT/JP98/006S6 

if i ) 

36 

fffdatai iZtt-T SSjitel*, 7 tf> 31 #1 81 Pal Btt^f ^ 4 0 

£,&*T £-£3 \"<;\s<nm&m?r d a t a^^ifW»c a p 13 # £ & £ *L 
TV^ < (dotl-C , IlWTFT20©^-MEI:)ifLt, S^TFT 

i gfrbM 1 <DT FT 2 0 ^r^L-C^lt^ft c a p izm&{S^d a t a 

T 2 0 ©y- h mmV g swli, ^Sfs-i-S gate(Di^«{4{i^^i-S®{55: 

t mit^wmm s t wmte c a P com&, 2©tf 

T30(D^-Mi©ifi) I2©TFT30©^- 
h«JEV gcur I*, itm&mm c o m©ifetft§j^ii s t Olfi 

toitia^L, t (DmiiL&mmiz. ufc 1 1 

ft ^ S gate£>i$ StStfi! <b ftii^m^ c o m©l&l±|^ 

1 ©T F T 2 0 <D^— f mjE V g swfc <fc X$Wi 20TFT3 0 O^- h m 
JEVgcur O^^riSR C^f^^l^l C^*:rt^7 bi-<5o ^ftiBu 
g 1 (DmW}MJ£ Is ^WUfflft-C, &£T<D ti£><Dmt&ia d a t a <DM 
I 1 OT F T 2 0 < /iS^lSllltlt^tf 

, $tmmn?<Dm&ik&m s z. t z 1 1 i> r©i$niii2(Z) 

T F T 3 0 OsJ-VRftDjg^dwh $ < Z>Xft\ZM.ft<Dtzft<DmiM>{mfk d 
a t a roifi^^f Lfcd t \zt£5<DX'. M& <D ft _t §r EI -5 C £ t% t* t 

imm<DMM 2 <omj&m] 

m 2 i (4 X *^Jfi©*^3SB i ©W**j*&^-*"*?«iile|g&iiiT**>3, 

112 2 (A) , (B) tt^n^tts #H3(Hc«ric$n*:#*^-«>«jK6«j 
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-Cfe-So ^^fiT'li. mM(D^m 2 ii^MiC. |1©TFT2 

O^rP ^ -y^^M !2©TFT30^Nf \^/l^m<DT F T -?$| 

-c^-si^srPiiiftafli-r 5 r ai> jib 2 -caw ufcs?wjfa^-cD 

m 2 1 % m 2 2 (a) % (b) id^-r £ 5 ^ x *^ngri4, %m<di& 

Ml tmm, l2CTFT3 0|iNf + ^;Htfe5fcft, ^"^i^s 
i gtf>kti^ ^*Tt^ffi <b-T-<# S^cO^Jt^* c a p ^(iflSm^iRdO© 
{£ff-5§- d a t e35S»tiA^tL. I^Tti i t jg^ ©^^f f cap 

\zm&n&W<Dm{MLm-%- d a t e^StiiitlS. £ ^ t, I2©TF 
T 3 0 0) V s — b V g cur ^MfeMB c o m<Z>m{£> *5 <fc t^jljflf 

ttffi 3 0 5 <£>{&V^ t „ m<4^:^«^s t <£> « <b tf> 

MKffi^i-^o ('*^^-C{4> 4 0 <7>*ffS]«& o p <D« 

L-C*iiij&«i8l c o mOm{i^<& < L T $> -5 fc , I20TFT 
3 0 (D ^— MEV g cur {4, # c o m <D m<± k mfiLfcW W.m 

s t <£>®&: t <£>M(C*B 5 0 - c omOifilCO^TIi 

+ #1-^ < i~<5 :Hitn©t> g§2(DTFT30 tf> ;t >- « 

, tOtl s t ©tfi, i-^t^^x m&m^ d a t a <D 

&nGLm<Dn,{±* ±\-fx. mi&m^d a t a 3 < t# 5, 4 

fc, I2OTFT30 ©tytjft^^lSlti o p (DMtiLfr S> it & #JU: f4 
ttfcv^-C* Sii*«r^ftr^tS^i-5fe«><Z)ISife(S-§-d a t a <£> 

I^TTIf, ®&tff d a t a tf>^*»&/J*<* < L "C <5 „ ^bC, *M 
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m&iWf§rd a t a iteffi&ttjft c o mOf & t tt|5 L t 

£> <5 VM4#£||{i{c: LTiU^ff d a t a Ojg«Sf/h$ < L"C$)5 

o ttitfr. s&ff d a t a <Dm&&. n^imm opt &m&nm c o 

*J&ffiiX'\±m l©TFT20f4 Pff^Mt, |2(DTFT30t 
i8*S*«ffi-C*><5fc.«K S*^r^^i-<5 t Z<DM&m gate ©ffife <j£ 
^if -§§- S gate) liilfi-CfcS, rhll^UT, I2WTFT30I1N 
f + ^;Ht$>5 tibb, mm 7 £r,&#r £itr3 a?> <D Hi & ft -5§- d a t a 14 

*^ffi-C{4, IlWTFT20i:f 2©TFT30H5 
5 fc«>, I1^TFT20 <D## ii^tg^ £r _t {f 5 fc *£> l£ 

llf5fcftl;l2©TFT3 0 o^-ySStSrTlf 5-<< ©ffeff -H- d a t 
a <DSf££rig; < - £ {eft :<oi5 gate© a ^^/u 

*iSi t m&iB^r d a t a <b |£ M i" 5 * jtte 14 , ©^7©^^^^^, 3§ 
ft* ^ 4 0 £,£*T £-£5 ^ /KD jS m. ft ^ data d^^i^^g c a p 
#tii*ix-CV^<^otL-C, fgl©TFT20 ©y — f ®JEt£*t Lt, 
S^T FT(OtytSi5|*t5*l;^7 h$-tf-5©lC:$J< 0 &oT\ 
s t ©«{iSrS^{i Ufc h # td(4, jfe^ff -!§-S gate<D{&« 

f£(-*B^i- t c o monontm zm&-?hziz#>, m 

<tL&t$nm s t. ©m{4£^g-t-*U4, ^:©$K |l©TFT20ro^- 
b IliV g sw*J 4; O*^ 2 © T F T 3 0 <DV- h MS. V g cur ©^^"^pl 

<Ottfflrt--C\ jfe*T<Z>]fc«><&Hffef&-S- data |lOTFT2 
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0 <D*>tif(D&l7Lfr^£ < ft S^faid^M-TtLfcf , ^ ^ ») f£ iij & 
UlSwt^X-^So 2©TFT30 <d^- ^a#o®fct^/h 

£ < ft 5 # I*] \z ,6*T <£> «> <D M i&m ^ d a t a <D ffifft £ JE L ^ <{; (3 
45Wt\ »^Or&] Jb^El 5 r <b t X' t J: or, mm<Dj&m2 km 

$kto<w&t& 2 izijov^-cji, $ i <£> t f t f±N^*^/ugy-e$> o „ 
o &mtt£i£z>m\z\z, ffi&m-fkd a t a c o m» 

ttfit«fc HS< ItPf ■¥ ^^M<£>f| 2 <£> T F T 3 0^^-yt7$t 
TV***, *^^-e«, 02 S^Tfk-T <fc 9 3gftf{t^- 40^1j:T$t 

, frmm-en, l2©TFT30i;pf^^itfc5fcJ!), 

y-htJIVgcur £ov (&m&mffi.c 

omtmrnm) > j^sim* i&M&mm c o m £ <? ifsv>«&) 

tt5r i^JitS^, ^^fllrte, I2WTFT3 0 (D ■f — hlEV g 
cur i>*©TFTOLf Wit V thp (cur) tc *B ^ -f 5 l^;u<fc «5 

aKv^mtttftsfts <t o mmm^-d a t a ^m«"Nf^m^^fgfe{- 

OKRlJJO^tLS^- h «JEii, l2OTFT30^^-ytlt/£5^ 
roltt^Cf.fcS^, l2OTFT30«Lt^ttlE (Vthp(cur) 
) ^.hlHl S «fc 5 ft{fiT*fc 5„ fljfcff, l2©TFT30CL^^It)I 
(V thp (cur)) ^-4 Lfctl, iJTftit'f 2©TFT 3 0 i£ 
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;^)j;9l:$l©TFT^Nl, i2©TFTi5pfroi^, IH&fl 
^ d a t a © *H *T « <Z>«&& ft 3fe<fc *) flSi&lwiajti-* £ , Hf«{t# d a 
t a <£>Jg<>I£r/h£ < T't 5 <7>-C% M^if^-d a t a <T> i& M JE *3 J; T>* ffi 
SSE-fbSrHSdi^-CtS. Sfc, CCOck5 {^M^-ft-^d a t a 
M tf> ttffi £r (B tf> \z. mi£ b "C t> „ Pf t^MO$2OTFT3'0 

■Cii, b# Wit It EE Vthp(cur){^*S U"</U«t 9 -^-^iti ^XDMitLX- 

fc5^)t\ »>TNrli:i6ns««feW:«i*-C/h$ W 3 ±. |g)feif 4 0t; 

IlOTFT 2 0^ty^il:t5t # O **fs * S gatetf) «{£ 4? L 
<LTfc5, ^riXiSfe, ^3S(Rj^ibIel^^*3l/>-C, M^is^r S gate^iSim 

^©t, *iio«/Tif i tit, @>m-t zmmm^-<D \^<,v<D$k&'p 

~ Kite, ^l©TFT20iiNft^^it, I2CTFT3 

O^Pf f^^iftCT, *8 !fcTt^«8 in fc 5 H * 7 <D ^ 2 <7> T F T 3 0 K 
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